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PREFACE

This functional description of the computer-based Project Information
Management System (PIMS) was prepared for the Facilities Programming
Directorate of the Office of the Secretary of Defense. The content and format
follow the guidelines prescribed in '"Automated Data System Docuocumentation
Standards," OASD(Comptroller), September 1977.

Throughout the preparation of the PIMS functional description, we bene-
fited from the assistance and insights provided by DoD staff members. Mr.
John F. Rollence provided guidance and direction to the overall effort; and
Messrs. V. Bandjunis, E. Rogner, M. Marshall, O. Smiley and A. South, in
particular, provided useful information and suggestions which influenced the
overall PIMS design.

Within LMI, Mr. Thomas White deserves special recognition for his work on
the June 1980 Progress Report, '"Conceptual Design for Computerized Project
Information Management System." It formed the basis of this functional
description. Technical reviews were provided by Messrs. J. Lessig, D. Srull,
Dr.J. Parr, R. Wood, and W. Appelle. Special acknowledgement is given to Mr.

Evan Harrington who, as consultant, made significant contributions to the PIMS

conceptual design. Accession For
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EXECUTIVE SUMMARY

THE NEED FOR PIMS

Each year, approximately 800 construction projects are proposed by the
Military Departments and Defense Agencies for the military comstruction
(MILCON) program. The annual cost of this program exceeds $2 billion. The
status of each proposed project must be tracked through reviews by the Office
of the Secretary of Defemse (0SD), the Office of Management and Budget (OMB),
and four Congressional committees. Those approved for construction must
continue to be tracked through design, contracting, acceptance by the govern-

ment, and contract close-out~-a period of about five years. At any one time,

_ there are over 4,000 construction projects, in various stages of review, ap-

proval, and execution.

The Office of the Deputy Assistant Secretary of Defense for Manpower,
Reserve Affairs, and Logistics (Installations and Housing) (MRASL(I&H)) is
responsible for the overall management of the MILCON program throughout this
process. It assures the adequacy and balance of proposed programs during 0SD
reviews and provides evidence and supports. the program at OMB and
Congressional hearings. To meet these responsibilities, MRASL(I&H) requires a
broad base of information about individual construction projects and the
entire MILCON program. The demand for this information has grown signifi-
cantly in recent years due to incgeaséd Congressional requests and zero based
budgeting requirements. Meeting these demands using traditional manual

methods has become a monumental effort. Meaningful analysis of this

information is almost impossible.




A functional description of a computer-based Project Information
Management System (PIMS) for military construction that will overcome the
existing difficulties has been developed. PIMS will provide the information
and capability needed by MRASL(I&H) to meet its management responsibilities.

WHAT PIMS WILL PROVIDE

PIMS will give MRASL(I&H) access to accurate and timely data concerning
all proposed and ongoing projects in the MILCON program. Data for individual
projects will be divided into three major sections: 1) administrative, 2)
planning and design, and 3) construction.

A key administrative data element in the proposed PIMS will be a Project
Objective Code which will identify the purpose of, or need for, each project.
Nine project objectives have been defined:

- to support a new program.

- to support the redeployment of a current program.

- to support the expansion of a current program.

- to improve the operational effectiveness of a current program.

- to implement a base closure or realignment.

- to reduce energy consumption.

- to improve pollution abatement.

-~ to improve health and/or safety.

- to improve quality of .ife.

Summaries of this information for proposed MILCON programs will be particu-
larly useful during programming and budget reviews.

The planning and design section will contain data on estimated and actual
design costs, contract award dates, and design completion dates; and the
status of change orders, lost design cost, and design delays and/or design
cancellations.

The construction section will provide data on programmed, authorized,
appropriated, and actual total construction costs and scope; expected and

actual contract award dates, completion dates, and contract amounts; and the

status of change orders, contract claims, and construction delays and/or




cancellations. Most of these data are currently available in existing data
systems within the Military Departments and Defense Agencies.

Equally important is the capability that PIMS will provide for processing
project data and preparing a variety of management reports and analyses. PIMS
will not only improve the capability of MRA&L(I&H) to meet current information
requirements, but its processing and computational routines will also allow
the staff to undertake analyses not now feasible. The time required to
prepare ad hoc reports will be greatly reduced, since many requests now
bhandled by the Military Departments and/or Defense Agencies will be handled
directly by MRA&L(I&H), using PIMS.

HOW PIMS WILL FUNCTION

Iz is recommended that PIMS be operated and maintained by the Family
Housing System Office (FHSO) of the Naval Facility Engineering Command. This
office is currently installing a data base system for the DoD Famiiy Housing
Program for MRASL(I&H) on a dedicated minicomputer, with an on-line terminal
in the Facilities Programming Directoraie. Collocating PIMS with the Family
Housing system has the important advantage of easily and effectively
integrating these two systems at a future date. A second option is to use the
computer facilities of the Air Force Data Services Center (AFDSC) in the
Pentagon.

PIMS operating procedures will be the same regardless of which computer
system is selected. Inputs for updating the data base will be prepared on
computer magnetic tape by the Military Departments an<d manually on data entry
forms by the Defense Agencies for all new and existing projects. Three to
five updates will be required each year. Three will be scheduled to meet
major DoD Planning/Programming/Budgeting milestones--31 May for Program

Objective Memoranda reviews, 30 September for OSD/OMB budget reviews, and 31
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January for Congressional budget reviews. Two other updates will be prepared
as needed after Congressional actions on the MILCON Authorization Bill and
Appropriation Bill are completed.

Magnetic tape inputs will be sent directly to the computer system
administrator, and manual inputs will be sent to the PIMS system manager in
MRASL(I&H), who will enter their data using on-line terminals. PIMS programs
will provide data editing and validation.

After each PIMS update, standard (preformatted) reports will be prepared
at the computer center on a high-speed printer. Ad hoc reports will be gen-
erated with either on-line terminals or the high-speed printer.

STATUS OF SYSTEM DEVELOPMENT

The definition and design stages of PIMS development have been completed.
A functional description has been prepared to serve as a guide for the
programming stage. It also summarizes the capabilities and impacts of the two
computer system optioms.

Approval of the functional description and selection of a computer system
are the next steps. Then the programming stage can begin. While the programs
are being developed, procedures for submitting inputs to PIMS will have to be
coordinated and/or integrated with existing MILCON reporting requirements.
This will require review and possible revision of existing DoD directives,

instructions, and/or report licensing procedures.
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\\ SECTION 1. GENERAL
\

gsThls report is a functional description of a computer-based Project Informa-
tion Management System (PIMS) for military comstruction (MILCON). The system
is being developed for use by OASD(MRA&L) Installations and Housing (I&H) and
other offices within the Department of Defense (DoD). Included in the des-
cription are the capabilities and costs of operating PIMS in two different
facilities: 1) the Family Housing System Office (FHSO) in the Naval Facili-
ties Engineering Command (NAVFAC), and 2) the Air Force Data Services Center
(AFDSC) located in the Pentagon.

1.1 PURPOSE OF THE FUNCTIONAL DESCRIPTION
. This functional description provides:

- -An overview of the need for, and benefits of, a computerized MILCON
project information system within MRA&L(I&H)) ‘

- -JA statement of the requirements to be satisfied by PIMS, which will be
the basis of understanding between MRA&L(I&H) and the software
developer. -

- _Definitions of the data elements included in the PIMS data base for
use by the Military Departments and Defense Agencies, who will provide
input data, and for use by the software developer. o . ¢

- -Specifications for the overall design of PIMS, its performance re-
quirements, input and output formats, and report generating require-
ments to be used as a programming guide by the software developeryi

1.2 PROJECT REFERENCES

The following official documents and reports were used or prepared by LMI
while writing this report:

- OASD(MRA&L) FY 1980 Research and Studies Requirements: Military
Construction and Related Programs Management Data System. (Internal
Memorandum)

- Task Order to be Performed by Logistics Management Institute for
OASD(MRA&L), Task Order No: ML012 (MDA0370-77), "Military Construc-
tion Program Management System,' February 1980.

- Progress Report on Task MLOl2: "Conceptual Design for Computerized
Project Information Management System," Logistics Management
Institute, 6 June 1980.

- Letters dated 11 February 1980, describing goals and objectives of
PIMS and need for support and assistance by Military Departments,
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signed by Perry J. Fliakas, DASD (Installations and Housing) and ad-
dressed to:

Major General William Wray, USA
Assistant Chief of Engineers, Military Program Office,
Chief of Engineers

Rear Admiral D. G. Iselin, USN
Commander, Naval Facilities Engineering Command

Major General William D. Gilbert, USAF
Director, Air Force Engineering and Services

- "Automated Data Systems Documentation Standards," Department of
Defense (OASD Comptroller 7935.1-S), September 1977.

1.3 TERMS AND ABBREVIATIONS

The following terms and acronyms have been used in this report.

1.3.1 Terms

Back-up Copy: A copy of a file or data set that is kept for reference in case
the original file or set is destroyed.

Back-up Procedures: Procedures which allow systems to be restored and inter-
rupted processing to resume while maintaining system integrity.

Batch Processing: Pertaining to the control technique of grouping computer
programs or data for input to a computer system for handling at the same time.

Computer System Administrator: The person within the computer facility
organization responsible for managing automated PIMS functioms.

Data Base: The collection of computer-stored data which is accessed by a
processing system and is fundamental to the performance of the capabilities of
that system.

Data Base Administrator: The person responsible for the efficient organiza-
tion and operation of the data base.

Data Element: A group of characters that specify an item, for instance,
"project cost.” A data element contains no subordinate items.

File: One or more records concerning places or things that are closely re-
lated and handled together for processing.

Function: One of several individual processes performed by a computer pro-
gram, for instance, sorting a data base.

Interactive Processing: Pertaining to processing in which each entry elicits
a response.




On-Line: (1) Pertaining to equipment or devices under control of the com-
puter, (2) pertaining to a user's ability to give the computer instructions
and receive output without delay. Interactive processing is one type of
on-line activity.

Record: A set of data elements closely related in the sense that they pertain
to the same place or thing. For PIMS, the most common record is a construc-
tion project.

Software: Computer programs or routines prepared by computer programmers to
simplify and facilitate the use of the computer.

System: A coordinated organmization of people, hardware, methods and pro-
cedures that operate together to achieve a predetermined set of objectives.

1.3.2 Abbreviations

AFDSC - Air Force Data Services Center

BMAR - Backlog of Maintenance and Repair

CsA - Computer System Administrator

DBA - Data Base Administrator

DBMS - Data Base Management System

DoD - Department of Defense

DQCﬁ. - Data Quality Control Monitor

FHSO -~ Family Housing Systems Office

MILCON - Military Construction

NAVFAC - Naval Facilities Engineering Command

MRASL (I&H) - Office of the Assistant Secretary of Defense (Manpower,
Reserve Affairs and Logistics) (Installations and Housing)

OMB - Office of Management and Budget

0OSD - Office of the Secretary of Defense

PIMS - Project Information Management System

PoM - Program Objective Memorandum

B~
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SECTION 2. SYSTEM SUMMARY

This section describes the DoD MILCON program and why MRA&L(I&H) needs an
improved information system to manage it. The objectives of the proposed
system are outlined and compared with current methods and procedures for
providing information. Also summarized are what PIMS will do, how it will
function, and the costs for its development and operation. Details of the
functional description are presented in subsequent sections.

2.1 BACKGROUND

Each year, approximately 800 new construction projects costing over $2 billion
are proposed by the Military Departments and Defense Agencies as additions to
the existing MILCON program. Each project passes through reviews by OSD, OMB,
and four Congressional committees. Those projects approved for construction
continue through design, contract award, construction acceptance by the gov-
ernment, and contract close-out. Approximately 4,000 projects are involved in
this process at any ome time.

Throughout the process, MRASL(IS&H) is responsible for top-level review,
monitoring, and control of the MILCON program, involving the following manage-
ment tasks:

- Policy planning and analysis.

- Programming and budget reviews.
- Program execution management.

- Assessment of policy compliance.
- Congressional reporting.

- Project status reporting.

To accomplish these tasks, MRA&L(I&H) must have available to it a broad base
of information about the MILCON program and individual projects. Policy
planning, for example, requires information about trends in construction
costs, change orders, contractor claims, and design status. Programming and
budget reviews need information to ensure that construction projects proposed
by the Military Departments and Defense Agencies are balanced among DoD pro-
grams (Strategic Forces, General Purpose Forces, etc.), requirements for new
defense systems and facility replacements, projects for reducing energy con-
sumption and pollution, and facilities for improving health, safety, and
quality of life for DoD personnel. Program execution management, on the other
hand, requires such project status information as percent design complete,
expected and/or actual contract award and construction completion dates, and
expected and/or actual construction costs. Additional but somewhat different
information is needed to accomplish the other management tasks.

The demand for MILCON program information has increased significantly in
recent years. One reason for this is that the Congressional committees which
authorize and appropriate funds for MILCON projects have been requesting more
information. Their requests have tripled since 1977, as Congress has in-
creased its participation in the details of the program and has augmented its
staff for budget reviews. Manpower resources within MRA&L(I&H) have decreased
about 10 percent yearly over this same period.
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Another reason for increased demand for MILCON information is the zero-based
budget techniques introduced in 1977. These require more detailed information
on a wide variety of program elements during the POM review and budget review
cycle.

The growing demand for MILCON information dictates a shift away from current
manual methods and procedures if MRA&L(I&H) is to accomplish its management
functions. Recent in-house assessments of two MRA&L(I&H) Directorates--
Facilities Programming and Construction Operations and Facilities
Management--have shown that a substantial portion of their professiounal en-
gineering resources 1is spent extracting data from printed reports and con-
ducting manual analysis for a wide variety of MILCON management issues.

The proposed computer-based project information system described in this
report is designed to alleviate the current difficulties. PIMS will permit
faster, more accurate, and more flexible responses to both current and future
management information needs, and will do so more economically than the cur-
rent manual procedures.

2.2 SYSTEM OBJECTIVES

The overall objective of PIMS is to improve the capability within MRA&L(I&H)
for managing the MILCON program. Its specific objectives are:

- To provide accurate and timely data for all projects in the MILCON
program, from the time they are proposed until comstruction is com-
pleted and contractor claims have been settled.

- To provide the capability for handling data for the more than 4,000
projects including: major MILCON, minor construction, Guard and
Reserve Forces facilities, nonappropriated and privately funded pro-
jects, Secretary of Defense MILCON contingency projects, restoration-
of-damage projects; and provide growth potential for NATO projects and
other countries.

- To reduce the time and cost of developing useful management informa-
tion and summary reports from project data and thereby improve the
productivity of MRA&L(I&H) staff resources.

- To improve the capability of MRA&L(I&H) staff for conducting compre-
hensive and complex analyses of the MILCON program.

- To reduce and/or consolidate the number of standard, hard-copy reports
prepared by the Military Departments and Defense Agencies for
MRA&L(I&H) .

- To reduce requirements for ad hoc reporting by these DoD components.
- To improve quality control and consistency of management information

reports prepared by MRA&L(I&H), Military Departments, and Defense
Agencies.




2.3 EXISTING METHODS AND PROCEDURES

The Military Departments and Defense Agencies currently have systems which
track considerable data about their MILCON projects from the time planning and
design begin until construction is complete and contract claims are settled.
These project data systems are used to meet standard, recurring, and ad hoc
reporting requirements of MRA&L(I&H) and Congress.

2.3.1 Standard Reports

Table 2-1 summarizes the standard forms and recurring reports currently sub-
mitted by the Military Departments and Defense Agencies.

The content and format of these reports are specified in official DoD instruc-
tions or directives issued by MRA&L(I&H). The reports are prepared both
manually and with automated systems and are transmitted to MRA&L(I&H) as hard
copy. Reformatting or restructuring their content normally requires changing
the authorizing document. One-time changes can be requested with supplemental
reports from the Military Departments or Defense Agencies, or the changes can
be prepared manually by MRA&L(I&H) staff. Because of the difficulties of
revision, the tendency is to specify reporting requirements so that whatever
information may be needed will be presented.

2.3.2 Ad Hoc Reports

Throughout the MILCON programming and budgeting process, MRA&L and Congress
often make one-time requests for information not included in the standard
reports. Some requests are for simple revisions or changes to previously
submitted summary reports, while others are for more detailed or more recent
data on specific projects. Both types of ad hoc reporting requirements place
heavy burdens on the Military Departments' and Defense Agencies' staff re-
sources and can take several days to obtain.

2.4 PROPOSED METHODS AND PROCEDURES

The proposed computer-based project information system will eliminate many of
the difficulties of the current system by providing MRA&L(I&H) with a current
MILCON data base file from which it can prepare its own management reports and
analyses. The functional design of PIMS contains three modules: 1) data
collection, 2) data processing, and 3) report generation. The purpose and
operation of these modules are summarized below.

Figure 2-1 is a diagram of the three modules in the PIMS functional design.
It displays the data processing sequence for the major components of the
system and their relationships. The first module consists of activities
conducted by the Military Departments and other organizations not directly
responsible for PIMS. The last two modules are integral components of the
computerized PIMS.

2.4.1 Data Collection

The data collection module will include activities by the Military Departments
and other DoD components who will prepare input data for PIMS. Data inputs

2-3
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TABLE 2~1

STANDARD FORMS AND RECURRING REPORTS

ON MILITARY CONSTRUCTION

Type Project

Reports on
New Projects

Reports on

Approved Projects

6.

Major MILCON

- Fully funded

- Incrementally funded

-~ Projects exceeding 10% of
appropriated costs

Minor Construction

SecDef Contingency Construction

Reserve and Guard Forces
Facilities (MilDeps only)

Nonappropriated and Privately
Funded Facilities

- Less than $300,000

- Over $300,000

Advanced Planning and Design
Contracts (over $250,000)

* Congressional requirement

DD Form 1391%*
DD Form 1391%

DD Form 1391
DD Form 1391

DD Form 1391

DD Form 1391%*
RCS M(SA) 1167
Part III

DD Form 1391%*

RCS M(A) 1533=%
RCS M(A) 1532%
RCS M(A) 1534%

RCS M(A) 431

RCS M(SA) 1151

DD Form 1405
RCS M(sa) 802

RCS M(SA) 1167
Part I

RCS M(SA) 1167
Part II
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for new construction projects and updates to existing projects will be sched-
uled in May, September, and January to link them to key programming, budget-
ing, and Congressional reviews. Additional updates will be prepared after the
MILCON Authorization Bill and after the MILCON Appropriation Bill, unless
these Congressional actions occur within six weeks of each other or within six
weeks of a scheduled update. Inputs for PIMS updates will be combined or
eliminated in these latter situations. The data collection procedures will
use existing manual and automated reporting systems and require two steps: 1)
field data reporting, and 2) editing, validation, and review.

Most data for PIMS will originate at field-level organizations where project
design and construction supervision are being conducted. Existing data col-
lection and reporting procedures within the Military Departments and Defense
Agencies will be used. No data prepared by these organizations will be input
directly into PIMS; rather the information will be sent through Command Head-
quarters for manual editing, validation, and review.

Editing, validation, and review will be conducted by Headquarters organiza-
tions in the Chief of Engineers, USA, Naval Facilities Engineering Command,
Air Force Engineering and Services, and the Defense Agencies. Existing or-
ganizational procedures for editing, validation, and review of the field-level
data will be used. Corrections of data errors will be made by either the
field organizations or Command Headquarters.

Certain inputs, for example, installation data on backlog maintenance and
repair (BMAR) and backlog of Occupational Safety and Health Administration
(OSHA) compliance costs, will be input from existing sources within 0SD. This
will reduce the Military Departments’ reporting requirements and emsure con-
sistency of these data within 0SD. Other inputs, such as project data re-
ported for budget guidance, will be collected from the OASD(Comptroller) if
redundant reporting by the Military Departments is a problem. However, this
should not be the case, since these data exist in automated systems in the
Military Departments.

2.4.2 Data Processing

Data editing and validation, data base updating, and data base management will
comprise the key functions of the PIMS central data processing system. PIMS
will double-check the data editing and corrections done by the reporting
agency by automatically screening the data for format and content. The system
will generate an error report listing all unacceptable data entries and the
reason for their rejection.

MRASL(I&H) must designate a Data Quality Control Monitor (DQCM) to assume
responsibility for correcting any errors detected by the PIMS system. Cor-
rections can be made on-line if the number of corrections is small, or in a
batch mode if the number is large. The reporting agencies should provide
timely assistance to the DQCM as needed in determining the proper data format
and content.

The data base update procedures will prepare the corrected data inputs for new
projects and updates to existing projects for merging with the master data
base file. The data base update program will provide computation of summary
fields, location and update of the data base records, summary reports of
update runs, and data base maintenance processes.
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The data base management module will consist of 1) the data base management
system (DBMS) software package available with the selected computer system,
and 2) the PIMS project data base.

The DBMS will receive data from the data base update program and requests for
data retrieval from the report generation module. The DBMS will perform the
actual updating and retrieval of data to/from the PIMS data base. In ad-
dition, various utility programs will enable the PIMS operations staff to
perform maintenance and recovery functions with the data base.

2.4.3 Report Generation

This final module will have two separate flows--one for generating standard
(preformatted) reports and the other for user-specified reports. Samples of
the standard output reports are described in Sectiom 3.3.3. For the standard
report option, all computation, sorts, and report formats will be prepro-
grammed to produce the most useful reports efficiently.

The user-specified option will produce almost limitless types of output re-
ports from the available data. This option is designed for users who require
unique and/or one-time reports. Regardless of the option chosen, all users'
interactions with the data base will be limited to data retrieval only--no
user updates to the data base will be permitted.

2.5 SUMMARY OF IMPROVEMENTS

PIMS will bring benefits to MRA&L(I&H) and the overall management of the
MILCON program. A principal improvement will be the capability for direct
access to accurate and timely project data. Equally important will be the
capability to process these data and prepare a variety of management reports
as requirements demand.

The PIMS report generation capability will reduce the time, clerical effort,
and cost now being expended by MRA&L(ISH) to develop management information.
PIMS will improve productivity for meeting current requirements and its
enhanced processing and computational capabilities will also allow MRA&L(I&H)
staff to undertake analyses not now feasible.

The primary time savings will be in the preparation of ad hoc reports, now
prepared separately by the Military Departments and Defense Agencies and
manually consolidated by MRA&L(I&H) into a DoD report. Many requests for
project status information or special MILCON program summary reports will be
prepared directly by MRA&L(IS&H) using PIMS, with no further inputs from the
Military Departments.

PIMS will also offer the prospect of eliminating and/or consolidating some of
the recurring MILCON reports now prepared by the Military Departments.
Congressional reporting requirements will not be affected, at least initially.
It is possible that because of PIMS some of these reports could eventually be
eliminated. RCS M(A) 1533, "Status Report on Execution of MILCON Program," is
one possibility.

The last and somewhat related benefit will be improved quality control. Since
the PIMS data base will be updated at the same time recurrring reports are

27




submitted to Congress, all subsequent inquiries and program analsses prepared
by MRA&L(I&H) from the PIMS data base will be consistent with the information
in the Congressional reports. The automated data editing and data validation
procedures incorporated into PIMS will provide a further check on the quality
of the MILCON project data. Finally, the possibility of manual computational
errors will be eliminated with the computer-based system.

2.6 SUMMARY OF IMPACTS

This section describes the anticipated impacts of PIMS on existing equipment,
software, organizations, operational procedures, and system development.

2.6.1 Equipment Impacts

The recommended equipment option for PIMS is to use the computer system being
installed by the Family Housing System Office (FHSO) in the Naval Facilities
Engineering Command (NAVFAC) as executive agent for the Facilities Programming
Directorate, MRA&L(I&H). No additional equipment will be required for the
development of PIMS. When the system is operational, however, an additiomal
low speed terminal will be needed for the Construction Operations and Facility
Management Directorate, MRA&L(I&H). It is assumed that the CRT/printer
terminal to be located in the Family Housing Programs Division can be used by
the MILCON and Special Programs Division for PIMS development and system
operation, at least in the immediate future. Eventually, a separate terminal
may be required to serve this office, and perhaps other OSD offices, as use of
PIMS increases. A dedicated disk drive for the PIMS data base and programs
will eventually be required.

The other equipment option for PIMS is the Air Force Data Services Center
(AFDSC). The impact of this option would be the installation of computer
terminals in the Facilities Programming and Construction Operations and Facil-
ity Management Directorates, MRA&L(T&H).

2.6.2 Software Impacts

Software development will be required regardless of which equipment option is
selected. The functional specification for the PIMS software is presented in
this report. The software development costs are estimated at $150,000 and
should take about nine months to complete, if the effort is accomplished by a
contractor.

Some new programming will be required by the Military Departments to modify
their existing data systems for generating PIMS input data on magnetic tape.

2.6.3 Organizational Impacts

The primary organizational impacts will be within the Facilities Programming
Directorate, MRA&L(I&H), which will be the PIMS System Manager. The duties
and responsibilitions of the System Manager will include:

- Selection of system hardware.
- Overall operational ccntrol of PIMS.

- Supervision of PIMS software development. #
- Screening of user requests. H




- Scheduling of workloads.

- Distribution of standard PIMS output reports.

- Establishment of operating procedures and standards.
- Development of PIMS usage statistics.

RS

The Facilities Programming Directorate will also perform, or will delegate,
the duties of the Data Base Administrator, including:

- - Design of the data base.

- - Development, installation and maintenance of data base software.

- Data base security and privacy.

- Data base reliability and integrity (including recovery and back-up
procedures).

The Facilities Programming Directorate must also appoint a DQCM to manage the
quarterly updates to the PIMS data base. The DQCM will notify and work with
the Military Departments and Defense Agencies in identifying and correcting
all input errors during the update process. The PIMS duties and responsi-
bilities within the Facility Programming Directorate will be accomplished with
existing staff.

A Computer System Administrator (CSA) must be appointed by whichever
organization is selected executive agent for PIMS.

The CSA will be responsible for management of the automated PIMS functions
including:

- Updates to PIMS data base.

- Notification of System Manager when preparation of update reports is
complete.

- Maintenance of system hardware.

- Maintenance of system software.

- Production control.

- Restart/recovery and back-up procedures.

- System security and reliability.

- Training of operational personnel.

The Military Departments and Defense Agencies must appoint a PIMS Input
Monitor to coordinate their inputs and updates with the DQCM and/or the PIMS
System Manager.

2.6.4 Operational Impacts

PIMS will change current procedures for reporting MILCON data to MRASL(ISH),
for processing these data, and for generating and distributing reports. The
Military Departments will be required to prepare tapes containing prescribed
data for new projects and updates to all ongoing projects. The format for
these data are described in Section 3.3.2. The Defense Agencies, because they
have so few projects (usually less than 20), will submit project data manually
on forms developed for this purpose. (See Section 3.3.1) All data required
for PIMS, except project objective codes, are available from existing Military
Department and Defense Agency files.




The PIMS data processing operation will peak in early June, October, and
February, as new and updated project data are submitted for editing and vali-
dation, data base updating, and generating new reports. If FHSO is selected
to be CSA for PIMS, the workload during the update process will cause a
temporary shift in their operatioms. Fortunately, the workload peak can be
planned for in advance and will not require additional staff. If AFDSC is
selected to be CSA, the impact on their operations would be minimal, since
they are an established data processing service center.

Procedures for requesting and generating MILCON reports will change dramatic-
ally with PIMS. Within MRA&L(I&H), on-line computer termimals with direct
access to the PIMS data base will perform much of the work now done manually
or requiring additional reports from the Military Departments and/or Defense
Agencies. For users outside MRA&L(I&H), written or telephone requests for
MILCON reports and project information will be sent to the Facilities Pro-
gramming or Construction Operation and Facility Management Directorates,
depending on the nature of the request. Staff personnel will determine the
suitability of using PIMS, and, when appropriate, translate the request into
proper PIMS input instructions. A memorandum report should be used to sum-
marize and transmit PIMS results to users.

2.6.5 Development Impacts

Since current plans are for PIMS software development to be done by contractor
personnel, the development impacts on MRA&L(I&H) staff will be limited to
providing guidance and reviewing the software development effort. Involvement
of the CSA staff will be needed during software development to ensure its
compatibility with their system hardware and software capabilities. CSA
involvement will facilitate transfer of the completed software to their facil-
ity for subsequent operation and maintenance. The Military Departments and
Defense Agencies will need to supply test data in proper formats for develop-
ment testing of PIMS.

2.7 ASSUMPTIONS AND CONSTRAINTS

The functional description presented in this report assumes that the Military
Departments will develop the necessary software changes to their MILCON data
systems for preparing PIMS data inputs on magnetic tape. It is also assumed
that the new computer system at FHSO or AFDSC will be installed and available
for use by Spring 1981. All commercial time-sharing options for PIMS,
although technically feasible, were disregarded because of high costs.




SECTION 3. DETAILED CHARACTERISTICS

The overall requirement for PIMS is to provide the capability to store, up-
date, and easily and accurately retrieve information on all MILCON projects so
that project status and trends can be monitored easily and accurately. PIMS
will provide access to MILCON data through on~line queries and standard (pre-
formatted) reports.

3.1 SPECIFIC PERFORMANCE REQUIREMENTS

The PIMS data base will contain approximately 3 million characters of MILCON
data when it reaches maturity (in 5 years). The software must be designed to
accommodate the mature system even though the first year's data will be one-
sixth that amount. It is planned that the PIMS data base be constructed by
adding new projects (those in the programming stage) each year until all
active projects are in the data base. However, the design of the system does
not preclude accelerating this schedule so that at some point the data for all
ongoing projects may be input.

Data retrieval for purposes other than the preformatted reports must be easily
accomplished in a number of ways. Specifically, retrieval by project, by
Military Department, by location, by date of initiatijom, authorization, award,
or completion, by appropriation code, by authorized cost, contract award cost,
by delay code, and by major command is required. Retrieval may be selective,
such as a list of all projects whose Service is A for Army, and/or by range,
such as a list of all projects whose contract award cost is over $50,000.

Performance requirements for response time of queries will wvary. Simple
queries will have a response time of less than one minute. Response time for
complicated ad hoc report queries that involve substantial summarization or
sorting may be up to two hours.

The data base management software will offer query, arithmetical table genera-
tion and report-writing capabilities. It will also provide the means to
maintain the integrity and security of PIMS by providing access and back-up/
recovery controls.

PIMS will provide certain standard reports tri-annually and upon request.
These reports are specified in greater detail in Section 3.3. The programs
providing these reports may be written in a high-~level language (such as COBOL
or DBMS host/interface language/report writer) so that changes to report
formats can be made quickly, if necessary.

3.1.1 Accuracy and Validity

Most of the data in PIMS will be received on magnetic tape from the Military
Departments. Trormat (numeric, alphabetic, length) and value (content) edit-
ing, as specified in Appendix B, will be performed before data are entered
into the data base. If a large number (more than 100) of records have errors,
processing will terminate, and a new tape or a rerun of the existing tape will
be read. All other data validation will be based on Military Department/
Defense Agency reviews of the tri-annual reports.
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All onumeric data items in the data base are whole numbers. All cost data

items are in thousands of dollars. Any totals will be accurate to the nearest
whole number.

3.1.2 Timing

Table 3-1 gives the timing requirements for the PIMS system. As mentioned
previously, simple on-line queries will have a response time of less than one
minute, and more complicated ad hoc queries will have a response time of up to
two hours. There may be multlple queries of the data base at omne time, but
only the system operator and the computer operator may initiate an update.
Only the DQCM will be allowed to update the data base on-line.

3.2 SYSTEM FUNCTIONS

The automated functions provided by the PIMS are as follows:

- Edit data

- Update data base--new and corrected data
- Archive data base

- Generate preformatted reports

- Provide for queries and ad hoc reports

Figure 3~1 shows the flow of data through these PIMS automated functions.

The editing and updating functions will ensure the accuracy of data in the
data base. These functions, along with the user's ability to verify and
correct the data using the reports genmerated, will insure the validity of data
in the data base.

Data retrieval will be accomplished through the generalized DBMS. This re-
trieval will be in the form of preformatted reports, ad hoc reports, and
queries. In addition, the DBMS will have the capability to select and delete
spacified data for archival purposes. The archived data will be used for
historical and data base back-up purposes.

3.2.1 Edit Data

This function will test input record items for format and content. Records
with two or fewer items in error will be placed on the accepted records file
as well as on the error file and error listing (except when there are no
errors). Records with three or more items in error will be rejected com-
pletely, that is, only printed on the error listing and written on the error
file. No part of these records will be placed on the accepted records file.
The error listing will list the records in error and indicate the errors and
the fields (record positions) in error. Edit criteria for each field are
shown in Appendix B.

3.2.2 Update Data Base

Data from two sources will be used to update (add or change) records in the
data base. Data items submitted by the Military Departments will replace
dynamic data items in the data base for existing projects, unless the sub-
mitted data item is blank.
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TABLE 3-1

PIMS PROCESSING CYCLE

Time Responsible Party Actions Required
May 31, September 30, Military Departments/ Submit data to PIMS System
January 31%* Agencies Operator
June, October, and CSA Run initial editing and update,
February 1-4 send list of errors to I&H
June, October, and I&H(DQCM) Correct data

February 4-6

June, October, and CSA Produce and distribute reports
February 7-8

June, October, and L&H (DQCM) Correct any errors reported
February 9-14 by MILDEPS/Agencies

June, October, and CSA Archive data base
February 15

All other times I&H(DQCM), CSA Maintain and query data base,

enter corrections

* This cycle will also be performed within two weeks after the MILCON bill
authorizing funds has been passed.
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The dynamic data items in the data base will have a two-digit date (quarter,
and last digit of year) associated with it that reflects the date of the last
change in the item. Other data items (static) are not changed under normal
circumstances. Static data items submitted from the Military Departments will
be entered into the data base oanly if the item in the data base is blank,
i.e., the data has not been submitted previously.

If a project identifier does not match one in the data base, a new record will
be created in the data base. Any data which are not accepted by the data base
at this stage will be written on the error file and printed on an error list-
ing for examination and correction by the DQCM.

The second source of updates is the DQCM, who can update the data base in two
ways. Those records on the error file can be corrected on~line and then
processed in batch mode through the data editing function. Or if the DQCM
receives a message that identifies an error in a data item for a given pro-
ject, he/she may access the PIMS data base on-line, using the DBMS query/
update capabilities, and change the data item without passing the data through
the edit program.

3.2.3 Archive Data Base

After the time-sensitive processing of PIMS data is complete, data base main-
tenance in the form of archiving will be performed. This archiving entails
copying the entire data base onto a tape in a format that facilitates restora-
tion of the data base. Any projects that have been completed (Construction
Percent Complete = 100) will be deleted from the on-line data base after the
data base has been copied to tape. These back-up tapes will be saved for 5
years. So that trend analysis may be performed, summary records will be
maintained in the on-line data base for all projects completed during a fiscal
year. The summary record will contain, for each Military Department, the
cumulative costs for design deficiency, condition change, criteria change,
user change, miscellaneous, and total change cost. It will also contain
cumulative funding authorized, appropriated, and actual cost, for each of the
10 facility categories and total funding for completed projects during the
fiscal year. Before a project is deleted from the on-line data base, it will
be incorporated into a summary record.

3.2.4 Generate Preformatted Reports

This function will produce all the regularly scheduled PIMS reports through
host or command language interface with the DBMS. The actual reports produced
are described in detail in 3.3.3.

3.2.5 Provide for Queries and Ad Hoc Reports

Queries to the PIMS data base will be of two types. One type of query will be
simply to retrieve certain data items, based on user-specified selection
criteria, and display the data. At times, simple arithmetic operations may be
requested on the data. For example, the user may want the output formatted
with headings and totals. For this type of ad hoc report, user routines
(macros) will assign any files, invoke any processors, and assist the user in
creating the query and formatting the output.
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The second type of query will be to extract and store selected data items for
further processing by a statistical analysis program. In particular, tread
analysis and one-way analysis of variance procedures may be useful in analyz-
ing selected PIMS data elements.

The output from both types of queries may be printed on the originating term-
inal, directed to the system (FHSO or AFDSC) printer, or saved in a file for
further processing. In addition, at the user's option, the command language
statements used to generate the query may be saved for future use and mod-
ification.

3.3 INPUTS-OUTPUTS

The following paragraphs explain and show examples of the various PIMS inputs
and outputs. Although most of the inputs will be received from the Military
Departments and OSD on magnetic tape, the originating input data (on forms)
are also shown, since some manual inputs from the Defense Agencies will be
necessary.

3.3.1 Manual Iaoput Data

The basic manual documents from which the PIMS data base will be created will
come from DD Forms 1391 and DD 1390. These forms are submitted to MRA&L (I&H)
through the Defense Agencies in accordance with DoD Instruction 7040.4 (March
S5, 1979). Samples of these forms indicating the data for PIMS are shown in
Figures 3-2 and 3-3. Blank forms from DoD Instruction 7040.4 are provided in
Appendix A.

The proposed format for submission of all PIMS supplemental data is shown in
Figure 3-4. These input documents will be submitted at least tri-annually by
the Defense Agencies for input into the data base by I&H.

3.3.2 Magnetic Tape Ipput Data

Each of the Military Departments will provide a 7-track, 800 BPI, unlabeled
tape of projects that are new or updated (changed) since the last submission.
The record length will be 750, and the blocking factor will be 5. The records
will be fixed length, and blank fields will be ignored (not processed). All
other fields, including those with a value of zero, will replace comparable
fields in the data base. The entire record of both new and existing projects
will be submitted to ease the burden for providing only updated data. If,
however, there is no change whatsoever to a project, it need not be submitted
on the tape. The proposed layout of this record is given in Table 3-2.

| Installation data on BMAR and backlog of OSHA compliance costs will be re-
! ceived from Installation Management and Planning, MRA&L(I&H). They will
. provide a 7-track, 800 BPI unlabelled tape containing the Installation Code
(UIC), total BMAR for the installation (data element number 64) and total OSHA
backlog compliance costs for the installation (data element number 32). The
record length will be 20 and the blocking factor will be 10. This data will
be submitted annually and may be stored on a file separate from the project
related data of PIMS.
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FIGURE 3-4. PIMS SUPPLEMENTAL DATA
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TABLE 3-2

INPUT DATA LAYOUT

Data
Element Record Position
Number Data Element Description From To Usage* comment
63 Project Mumber 1 10 AN
37 Dol Component Code 11 12 AN
32 Tacility Category Code 13 18 N
59 Program Element Code 19 24 AN
58 Major Command 25 34 AN
36 Installation Code 35 40 AN UIC
57 Location Code 41 42 AN State/Country
64 Project Objective 43 44 A
15 Authorization FY 45 46 N Last 2 Digits
S4 First Funding Year 47 48 N Last 2 Digits
55 Second Funding Year 49 50 N Last 2 Digits
10 Appropriation Code 51 54 N
65 Replace/Modern Code 55 A Y or N
34 Cnst Type Code 56 A AorM
1 Action Document Code 57 58 AN
50 EIA Code 59 AN
47 EIA Date 60 63 N
51 EIS Code 64 AN
48 EIS Date 65 68 AN
21 Design Contractor 69 88 AN
41 Design Percent 89 91 N
27 Estimated Design Con- 92 98 N In $000
tract Cost
24 CWE Design Contract 99 105 N In $S000
Cost
29 Estimated In-House Cost 106 111 N In $000
CWE In-house Cost 112 117 N In $0CO
43 Design Award Date 118 123 N Day, Month, Year
53 Scheduled Design Com~ 124 127 Month, Year
pletion Date
44 CWE Design Completion 128 131 N Month, Year
Date
39 Originality Code 132 A
40 Design Delay Code 133 134 N
38 Design Cancellation 135 136 N
26 Lost Design Cost 137 143 N In $000
28 Estimated Collateral 144 150 N In $000
Equipment
31 CWE Collateral Equipment 151 157 N In $000
20 Construction Contractor 158 177 AN
22 Construction Percent 178 180 N

* N - Numeric Characters, AN -~ Alphanumeric Characters, A - Alphabetic Characters.
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TABLE 3-2 (Continued)
Data
Element Record Position
Number Data Element Description From To Usage* Comment
19 Construction Contract 181 187 N In $000
Cost
27 Estimated Construction 188 194 N In $000
Cost
23 CWE Construction Cost 195 201 N In $000
45 Expected Construction 202 205 N Month, Year
Contract Award Date
42 Construction Contract 206 211 N Day, Month, Year
Award Date
46 Estimated Construction 212 215 N Month, Year
Completion Date
49 Scheduled Construction 216 219 N Month, Year
Completion Date
42a CWE Construction Com- 220 223 N Month, Year
pletion Date
6 Submitted Contractor 224 230 N In $000
Claims
7 Settled Contractor 231 237 N In $000
Claims
35 Construction Delay Code 244 245 N
18 Construction Cancel Code 244 247 N
2 Design Deficiency Cost 248 254 N In $000
3 Condition Change Cost 255 261 N In $000
8 User Change Cost 262 268 N In $000
4 Criteria Change Cost 269 275 N In $000
5 Miscellaneous Change Cost 276 282 N In $000
9 Total Change Cost 283 289 N In $000
61 Programmed Scope 290 389 AN
60 Programmed Cost 390 396 N In $000
62 Programmed Unit 397 401 AN
33 S10H Cost 402 408 N In $000
16 Authorized Scope 409 508 AN
14 Authorized Cost 509 515 N In $000
17 Authorized Unit 516 519 AN
12 Appropriated Scope 520 619 AN
11 Appropriated Cost 620 626 N In $000
13 Appropriated Unit 627 630 AN
68 CWE Scope 631 730 AN
67 CWE Cost 731 737 N In $000
69 CWE Unit 738 741 AN
* N — Numeric Characters, AN - Alphanumeric Characters, A - Alphabetic Characters.
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3.3.3 PIMS Standard Output Reports

Several standard reports have been developed through interviews with PIMS
users. In addition, some of the reports now required by and submitted to
Congress could be produced using the PIMS data base. The Congressional re-
ports will continue to be gemerated by the Military Departments and sent to
MRASL(I&H) for consolidation and transmittal to Congress. Eventually, these
reports could also be generated by the Facilities Programming Directorate
using PIMS and transmitted to Congress.

The standard reports have been grouped into four types: summary, trend analy-
sis, project listing, and system control reports. Descriptions and layouts
for each of these reports are given in the following paragraphs.

3.3.3.1 Summary Reports

Nine standard summary reports have been identified by PIMS users. These
reports will be generated within two weeks after each scheduled update of the
PIMS data base. The first summary report is the MILCON current and previous
fiscal year report shown in Figure 3-5. This shows the total MILCON funding
requested in the current fiscal year and authorized/appropriated in the pre-
vious fiscal year. The percent change gives the increase/decrease in the
current fiscal year as compared to that of the previous fiscal year.

The second summary report shows MILCON funding by program and DoD component
for authorized, appropriated, and estimated levels of funding. The program
categories are summarized, using the first character of program element code,
called the Program. The Programs are shown in Figure 3-6, for instance.
Program 1 is Strategic Forces, Program 2 is General Purpose Forces, Program 9
is Administration and Associated Activities, and finally, Program 0O is Support
of Other Nations. A layout of this report is shown in Figure 3-6.

The third summary report gives MILCON funding by facility category and DoD
component. As above, a separate table is produced for the authorized, ap-
propriated, and estimated levels of funding. A layout of this report is shown
in Figure 3-7.

The fourth summary report, shown in Figure 3-8, shows MILCON funding by pro-
ject objective for each DoD component. The next three summary reports
(Figures 3-9, 3-10, 3-11) are for each of the Military Departments and for all
of DoD. These reports summarize MILCON funding by project objective and DoD
program, by project objective and facility category, and by facility category
and program.

The eighth summary report displays the breakout of design costs for each DoD
component. A layout of this report is shown in Figure 3-12. The ninth sum-
mary report shows the breakout of construction change order costs for the
current fiscal year for each component. These costs are shown both as total
change costs and as percentages of total coasiruction costs. The layout of
this report is shown in Figure 3-13.
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3.3.3.2 Trend Analysis Reports

Two trend analysis reports have been identified for productioan at the end of
each fiscal year. As experience with the PIMS data base expands and the types
of ad hoc queries are examined, more reports may become necessary.

The first report, shown in Figure 3-14, lists the facility category funds by
programming year. This report is produced for the programmed, authorized,
appropriated and current-estimate of required funding. The second report
shows the costs of construction changes over the years. A layout of this
report is given in Figure 3-15. Both of these reports will contain separate
tables for the Military Departments and one for all DoD. In addition, they
will show the percent of projects completed for the fiscal year. As a project
is completed and ready to be removed (deleted) from the on-line data base, a
summary record will be created for each facility category, change order
reason, Military Department, and program, as specified in 3.2.4.

3.3.3.3 Project Listing Reports

Four reports will provide information at the project level of detail. These
reports will be produced after each scheduled update, with an asterisk next to
projects which have changed since the last report. The first report lists
MILCON funding, design, and construction data by state, Military Department,
and installation. The layout of this report is shown in Figure 3-16. The
cost columns will be totaled for each state and a grand total for all states
will be given at the end of the report.

A layout of the second report is shown in Figure 3-17. This report provides a
more detailed listing of data on projects, organized by Military Department
within each state for each fiscal year. Only active (noncompleted) projects,
or those completed in the most current fiscal year, are reported.

The third project report, Figure 3-18, lists the status of active projects and
those completed in the current fiscal year, as well as cost data for these
projects. As in the previous report, projects for each fiscal year are listed
in Military Department order within each state. This report will be produced
after each update.

The fourth project report is a detailed individual project report which will
be produced the first time that a project is entered into the data base, and
upon request. The layout for this report is shown in Figure 3-19. Only one
project report will be printed per page.

3.3.3.4 System Control Reports

Three reports covering administrative, design, and construction information
will be produced after each update for each Military Department. Figure 3-20
shows the layout for the administrative information report. Figurs 3-21 shows
the layout for the design information report. The construction information
report is divided into two parts. The layouts for both parts of the report
are shown in Figures 3-22 and 3-23.
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3.4 DATA CHARACTERISTICS

The PIMS data base will consist of up to 101 data elements for each active
(uncompleted) MILCON project. For convenience, the data are placed in three
major categories: (1) data on new projects, (2) data updating existing pro-
jects, and (3) data reflecting the clear text (uncoded) translation of coded
information. New and update data can each be subcategorized into adminis-
trative information, planning and design information, and construction in-
formation.

3.4.1 Initial Project Information

Data for new projects will be input to the PIMS data base immediately after
the project has been submitted to OSD by the Military Departments in the
Program Objective Memorandum (POM). Table 3-3 shows the data elements (by
subcategory) required for this initial submission of project information.

3.4.2 Project Update Information

Updates for existing projects include changes to selected elements of the
initial project information, additional project information {unavailable
during the initial project stage) and/or changes to any previously submitted
data elements. As indicated in 3.3.2, the entire record will be submitted
during an update. Each field will be compared to the corresponding field in
the data base. If the two fields match exactly, or if the new field is blank,
no action will be taken. If the data in the fields do not match exactly, the
n~w data will replace the data in the data base, and the date of the change
will be recorded. This change date will be of the quarter 1, 2, 3, 4 and year
(last digit) and will be kept for most data elements in the data base (see
Appendix B). Table 3-4 shows the data elements that typically will be changed
during an update.

3.4.3 Coded Information

Codes for the DoD component, project objective, project location, and action
document will be kept with the project data. These codes will be translated
to make the report more readable. Table 3-5 gives the Service/Defense Agency
codes and their translations for each of the DoD components. Table 3-6 gives
the translations for the project objective codes, and Table 3-7 gives the
translations for the action document codes. The location code is an abbrevia-
tion of the state or country of the project. The tranmslations for these codes
are given in Budget Guidance Manual (DoD 7110-1-M). Other codes, such as
delay and cancellation codes, are not yet defined. If these codes are not
clearly understandable in coded form, they will also be translated on the
reports.

3.5 FAILURE CONTINGENCIES

The PIMS data base will be created primarily from data submitted on magnetic
tape from the Military Departments. The most current tape will be kept until
the next update tape has been processed. In addition, the data base will be
backed up, as described in 3.2.3. Failure of the hardware or software could
be tolerated unless PIMS becomes unavailable for more than a week. The data
base would be recreated using the back-up data base and/or the applicable

3-33




i
TABLE 3-3
INITIAL PROJECT INFORMATION
Data
Element
Data Element Description Number
Administrative Project Number 63
Authorization Fiscal Year 15
First Funding Year 54
Second Funding Year 55
DoD Component 37
Location Code 57
Major Command 58
Facility Category Code 52
Program Element 59
Project Objective 64
Replacement /Modernization Code 65
Cost Type Code 34
Appropriation Code 10
EIA Code 50
EIS Code 51
Planning and Design Estimated In-House Cost 29
Type of Design 39
Design Percent Complete 41
Estimated Contract Cost 36
Contractor Name 21
Design Award Date 43
CWE Design Contract Cost 24
Scheduled Design Completion Date 53
Construction Programmed Cost 60
Programmed Scope 61
Programmed Unit of Measure 62
Expected Contract Award Date 45
Estimated Construction Cost 27
Estimated Completion Date 46
Estimated O&M Cost 30
Estimated Collateral Equipment Cost 28
SIOH Cost 33




R
TABLE 3-4
PROJECT UPDATE INFORMATION
Data
Element
Data Element Description Number
Aduinistrative Action Document Code 1
EIA Code S0
EIA Date ~7
EIS Code 51
EIS Date 4“8
Planning and Design Design Percent Complete 4l
Estimated Design Contract Cost 36
Contractor Name 21
Design Award Date 43
Scheduled Design Completion Date 53
Expected or Achieved Desgign
Complerion Date b
CWE or Achieved Design Contract Cost 24
CWE or Achieved In-Houge Cost 2
Aggregate Cost of Design Change Orders 9
Loat Design Cost 26
Design Delay Code 40
Design Cancellation Code 38
Construction Authorized Cost 14
Authorized Scope 16
Authorized Unit of Measure 7
Appropriated Cost i
Appropriated Scope 2
Appropriated Unit of Measure 13
Current Working Estimate of Cost 67
Current Working Estimate of Scope 68
Current Working Unit of Measure 6%
Expected Contract Award Date 45
Estimated Construction Cost
Estimated Completion Date 46
Contractor Name 20
Award Date 42
Contract Amount
Scheduled Completion Date 49
CWE or Achieved Completion Date 42a
CWE or Achieved Contract Cost 2
Cost of Change Orders Due to
Design Deficiency 2z
Cost of Change Orders Due to
Condition Change 3
Cost of Chenge Orders Due to
Criteria Change 4
Cost of Change Orders Due to
User Change 8
Cost of Change Orders Due to
Migcellaneous Reagons 5
Cost of Contractor Claims Submitted 6
Cost of Comtractor Claims Sectled 7
Delay Code 35
Cancellation Code 18
Collateral Equipment Cost 31




r—

TABLE 3-5

SERVICE/DEFENSE AGENCY CODES

DT

Code

Ow<<mZOp

D1
D3
D5
D6
D7
D8
D9
DE
DG
DH
DJ
DK
DL
DR
DS
(MAP)

DW

DoD Component

Army

Army National Guard

Navy/Marine Corps

Air Force

Air National Guard

Defense Mapping Agency

Defense Civil Preparedness Agency

Assistant Secretary of Defense for Administration
Office of the Secretary of Defense

AFIS--Armed Forces Information Service
OODE--Office of Overseas Dependent Education

DLA Administrative Support

Civilian Health & Medical Program of the Uniformed Services
Defense Manpower Data Center

Tri-Service Medical Information System Program
Defense Advanced Research Projects Agency
National Security Agency

Defense Nuclear Agency

Joint Chiefs of Staff

Defense Communications Agency

Defense Intelligence Agency

Defense Contract Audit Agency

Defense Logistics Agency (DLA)

Defense Security Assistance Agency

Defense Investigative Service

Uniformed Services University of the Health Services
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TABLE 3-6

PROJECT OBJECTIVE CODES

Code
NP
RC
EC

OE

BC
EC
PA

HS

QL

Project Objective

To support a new program
To support the redeployment of a current program
To support the expansion of a current program

To improve the operational effectiveness of a
current program

To implement a base closure or realignment
To reduce energy consumption

To improve pollution abatement

To improve health and/or safety

To improve quality of life




TABLE 3-7

ACTION DOCUMENT CODES

Code
01
02
03
04
05
06
16

17

blank

Document
Program Change Decision
Decision Package Set
Reprogramming Action
Program Decision Memorandum
Project Deletion
Secretary of Defense Memorandum
Actuals for Prior Years

Budget Estimate Change, Repricing
Below Threshold

Project has not been cancelled
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Military Department tapes. If the PIMS is expected to be unavailable for more
than a week, reverting to manual manipulation and consolidation of the data
may be appropriate. A back-up computer site should be identified so that the
automated files could be accessed in case of a catastrophic hardware failure.
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SECTION 4. ENVIRONMENT

4.1 EQUIPMENT ENVIRONMENT

PIMS will require minimal equipment support. Two systems have been examined,
and their merits are reviewed in Section 5. The hardware available on these
systems is shown in Table 4-1. The PIMS equipment will include the following:

- PIMS requires a mainframe processor large enough to accommodate the
system software (including the DBMS) and COBOL programs of up to 100K.

- A disk unit (1) is required for storing the PIMS data base and
programs. The data base is expected to grow to 3.2 characters within
5 years. The DBMS has overhead that may increase this amount by 50%.
However, PIMS data and programs should fit on a 96MB disk.

- A tape unit (1) is required to read Military Department input tapes
and create archival (back-up) tapes.

- Input for PIMS may originate at terminals. These devices will be
asynchronous, teletype compatible ASCII terminals with a minimum speed
of 300 baud. The number of terminals will increase as the system
matures, but PIMS will initially require two to four terminals.

- Output for PIMS will be via the terminals used as input or a line ;
printer. The line printer will provide a minimum of 600 lines per !
minute. i

- Communication between the terminals and the mainframe can be over

telephone lines. Both of the systems under consideration have
communications channels that accommodate dial-up access to the
mainframe. PIMS will make no additional requirements on the

communications network.

4.2 SUPPORT SOFTWARE ENVIRONMENT

The DBMS, programming languages, and operating system of either the FHSO or
AFDSC computer systems are appropriate for the development and operation of
PIMS. Table 4-2 1lists the software supported by these computer systems.

4.3 INTERFACES

PIMS will not interface directly with any other automated system or subsystem.
As described in 3.3, data will be received on magnetic tape from the Military
Departments.

4.4 SECURITY AND PRIVACY

PIMS will contain no classified information and no information on individuals
and therefore will not have any specific privacy and security requirements.




TABLE 4-1

PIMS EQUIPMENT ALTERNATIVES

AFDSC

IBM 3032 with
4 Megabytes (System K)

3211 Impact Printer
800 BPI 7-Track Magnetic Tape Drives (2)

800/1600 BPI 9-Track Magnetic
Tape Drives (2)

1600 BPI Dual Density Magnetic Tape
Drives (2)

200 Million Character Disk (3330
mod 11) (16)

3501/3521 Card Reader/Punch

COM 10 Communications Controller

300 and 1200 Asynchronous
Dial-up Lines

FHSO

Data General C/350
with 1024 K bytes

600 lpm Printer

800/1600 BPI Magnetic Tape Drive (1)

96 MB Disk (1)

285 cpm Card Reader
DCU-200 Preprocessor
AILM-8 (8 line)

AIM-16 (16-line)

20ma Interface

Modem Cable (Asynchronous)

SIM-2 (single-line)

CRC (Communications)




TABLE 4-2
PIMS SOFTWARE ALTERNATIVES
AFDSC FHSO
Operating System 0S VS2 MVs AOS
DBMS INQUIRE A0S INFOS
Query
Idea
Compilers FORTRAN H Extended AOS FORTRAN V
COBOL VS ACS COBOL
PL I Optimizing Compiler
Assembler H
Graphics GCS
Calcomp Plotting
Statistics SPSS
SAS
TSP
Utilities CINCSORT Sort/Merge




SECTION 5. COST FACTORS

Two systems within DoD have been identified as feasible equipment selections
for PIMS: the NAVFAC FHSO Eclipse and the AFDSC System K. Because of the
anticipated availability, low cost, and convenience of these systems, other
(commercial) vendors were not evaluated. Also, it is <clear that the

requirements for system availability do not warrant dedicated computer hard-
ware for PIMS.

Both the FHSO and AFDSC systems were examined relative to hardware, software,
and managerial operational and technical factors. See Tables 5-1, 5-2 and
5-3. Although costs were included in the evaluations, a number of other
considerations appeared equally relevant to the effectiveness of PIMS, and
their impacts are also briefly assessed.
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SECTION 6. SYSTEM DEVELOPMENT PLAN

This functional description completes the definition and design stages in the
development phase of PIMS. When it is decided that the project (as proposed
or modified) should proceed, its further development will require management
and coordination to ensure a timely, complete, and correct system. Figure 6-1
shows an estimated timetable for the remaining major tasks in the development
phase.

The first tasks will be to choose the hardware and a software developer.
Since, depending on the hardware, the software development staff may be
contractor personnel, two months have been scheduled to arrange for assignment
of the programming staff. Concurrently, the report licensing process aud the i
formal request for incorporating the additional data into PIMS will be
initiated. Assuming that the Military Departments have agreed to supply the
additional data during the process of approving the functional descriptionm,
they may use this time to schedule and perform any computer programming
necessary to provide the data. Although this programming effort should be
minimal, it should be scheduled well in advance.

The remainder of the tasks shown in Figure 6-1 will be performed by the
software developer. The programming of PIMS should take two persons 7 to 8
months to complete. Concurrent with the programming effort, one person will
spend half time developing and loading the test data base, and eventually
seeing that the final data base is created correctly. This person (or
persons) will also spend half time creating and documenting queries to the
data base. The queries would be developed by working closely with the end
users of the system until they are comfortable with PIMS query capabilities.
Finally, PIMS will be tested and validated over a two-month period. Within a
month of validation, final versions of the Users' Manual (UM), Computer
Operation Manual (OM), and Program Maintenmance Manual (MM) will be completed.

There are two major contingencies in this schedule. First, approval of the
revised data reporting requirements must be well underway before any automated
system development can begin. (During the process of obtaining the approval,
data items may be added or deleted that would change PIMS significantly.)
Second, the data base cannot be created and validated before the final data
are submitted by the Military Departments and Defense Agencies. Assuming that
this schedule can be followed, the entire project will take 1 year, with
contractor activity taking place during the last 9 months of that year. The
contractor effort should be approximately 24 person months for the PIMS
specified in this functional description.
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APPENDIX A

EXISTING MILCON FORMS

The following pages provide copies of forms used to collect MILCON project
data. The instructions for completing these forms are in DoD Instruction
7040.4.
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APPENDIX B

PIMS DATA ELEMENTS

The following table describes the PIMS data elements that will be stored in
the data base. The elements are listed in alphabetical order. Format type,
length (number of characters), source, update type (static or dynamic),
definition and edit criteria are given for each data element.

Static data elements may not be changed once a value (non-blank) has been
entered for the item. The PIMS edit routine will not update these data
elements, although the DQCM may change them in an on-line change to the data
base. Dynamic data elements may change throughout the life of the project.

Associated with the update type of a data element is a "use'" classification of
R or I. R indicates that the data element will be use in selecting ranges,
such as listing all projects where AGCCDD is greater than $50,000. I
indicates that the data element will be used in selecting specific projects

from the data base, such as a listing of all projects where ACTIONDC equals
01.
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